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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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1 )□ Responsive to communication(s) filed on . 
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DETAILED ACTION 
Claim Objections 

1 . Claims 3 and 23 are objected to because of the following informalities: 

Claim 3 should be dependent on claim 2 since the limitation of intersection points is 
recited in claim 2 not claim 1 . Note that claim 3 is assumed to be dependent on claim 2 in this 
Office Action. 

Similarly, claim 23 should be dependent on claim 22 instead of claim 19 since the 
limitation of "a cooling hole'' is recited in claim 22. Note that claim 23 is assumed to be 
dependent on claim 22 in this Office Action. 

Appropriate correction is required. 

Double Patenting 

2. Claims 1-5, 1 1, 15, 16, and 22 directed to the same invention as that of claims 1-5, 16, 6, 
7, and 17, respectively of commonly assigned Application No. 10/881,506. The issue of priority 
under 35 U.S.C. 102(g) and possibly 35 U.S.C. 102(f) of this single invention must be resolved. 

Since the U.S. Patent and Trademark Office normally will not institute an interference 
between applications or a patent and an application of common ownership (see MPEP Chapter 
2300), the assignee is required to state which entity is the prior inventor of the conflicting subject 
matter. A terminal disclaimer has no effect in this situation since the basis for refusing more 
than one patent is priority of invention under 35 U.S.C. 102(f) or (g) and not an extension of 
monopoly. 
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Failure to comply with this requirement will result in a holding of abandonment of this 
application. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-7, 11-14, and 17-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee (6,331,098) in view of Bunker et al. (6,644,921). 

Lee discloses a component (Fig. 4-6) comprising at least one wall 14 having an inner 
portion and an outer portion; a plurality of pins 58 extending between the inner and outer 
portions of the wall, wherein the pins define a mesh cooling arrangement comprising a plurality 
of flow channels (Fig. 5); 

wherein the first and second sets of flow channels intersect one another at a plurality of 
intersection points to form said mesh cooling mangement (Fig. 5); 

However, Lee does not disclose a plurality of dimples located in at least one of the inner 
and outer portions of the wall; and wherein at least one of said dimples is positioned at a 
respective one of the intersection points; wherein at least one of said dimples is positioned 
between a respective pair of said pins; wherein a majority of said dimples are positioned between 
respective pairs of said pins as claimed. 
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Bunker teaches a turbine airfoil 200 (Figs. 4-7,1 1, 12) comprising a plurality of cooling 
passages 202, each passage having an interior surface comprising a plurality of dimples 206 
arranged in an array pattern to enhance heat transfer from the airfoil surfaces without pressure 
loss due to friction (col. 2, lines 58-61). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the turbine blade of Lee with the surfaces of the flow channels 
comprising a plurality of dimples arranged in an array patern for the purpose of enhancing heat 
transfer from the airfoil surfaces without pressure loss due to friction as taught by Bunker. Since 
the dimples are to be formed on the flow channels surfaces in an array patern, there will be 
dimples located in the intersection points. 

Regarding claim 1 1, the modified turbine blade of Lee in view of Bunker will have a 
dimple surface diameter of 0.07 inches and a depth of 0.03 inches using the cooling passage 
diameter of 0.0-8 inches (Bunker col 3, lines 4-9, 23-30, and 43-46). 

Regarding claim 14, the modified turbine blade of Lee in view of Bunker can have shapes 
that are non-hemispherical (Bunker col.3, lines 62-65). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the modified turbine blade of Lee with the dimples having cone 
shape as an expedience in forming the dimples. 

5. Claims 25-27, 29, and 36-40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee in view of Bunker et al. as applied to claims 1-24 above and in further view of Lee 
(6,331,098). 
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Lee (5,690,472) in view of Bunker discloses all the limitations except a plurality of 
turbulators disposed on at least one of the inner and outer portions of the wall as claimed. 

Lee (6,331,098) teaches a turbine blade comprising a plurality of internal cooling 
channels wherein each channel having a plurality of turbulator traversing the coolant flow, and 
forming an angle with the coolant flow to enhance cooling of the blade (col. 2, lines 13-29). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the modified turbine blade of Lee with a plurality of turbulators on 
at least one of the portions of the wall associated with the cooling channels for the purpose of 
enhancing cooling of the turbine blade as taught by Lee ('098). 

6. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in 
view of Bunker et al. as applied to claims 1 and 7 above and in further view of Bunker et al. 
(6,234,755). 

Lee in view of Bunker ('921) discloses all the limitations except at least one thermal 
barrier coating on the outer portion of the wall as claimed. 

Bunker 0755) discloses a turbine blade comprising side walls 26 and 28 and a thermal 
barrier coating is formed on the side walls to protect the side walls from damage in high- 
temperature environment (col. 1, lines 7-10). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the modified turbine blade of Lee with a thermal barrier coating on 
the outer portion of the wall to protect the wall from damage in high-temperature environment as 
taught by Bunker ('755). 
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Allowable Subject Matter 

7. Claims 10, 23, 24, 28, and 30-35 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Prior Art 

The prior art made of record but not relied upon is considered pertinent to applicant's 
disclosure and consists of 2 patents. 

Hasz et al. (6,589,600) and Bowling (3,616,125) are cited to show heat transferring 
components having dimples and turbulators, respectively. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Ninh Nguyen whose telephone number is (571) 272- 
4823. The examiner can be normally reached on Monday-Friday from 7:30 A.M. to 5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look, can be reached at (571) 272-4820. The fax number for this group is 
(571)273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, please go to http://pair-direct.uspto.gov or contact the Electronic Business center (EBC) 
at 866-217-9197 (toll-free). 
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